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57 ABSTRACT

Method for providing digital contents in a network environ-
ment in an embodiment includes the following. In a server,
the digital content request is checked for its priority. Whether
a queue is full is checked. If the queue is not full, the digital
content request is added to the queue. If the digital content
request is not of a high priority and the queue is full, a
communication link to a client device corresponding to the
digital content request is disconnected. If the digital content
request is of the high priority and the queue is full, the digital
content request is added to an additional queue appended to
the queue. With respect to a first request, a digital content
required by the first request is provided to a client device
corresponding to the first request. The providing step is
repeated for another request obtained from the queue.

18 Claims, 4 Drawing Sheets

CUBLE

4
/ re ¢ -
/ ques / 78110
A — {
PR
/ 1
/ \/8100 P Chack s \\/ S113
L~ Check ¥ there are any 7 the digital content \\\Othp: / Check if the Ye§;
idle service proqramsfi/’ \reQueSi for its priority - \\ queue is full?
\ / ///. \\ //
\vf VBS g ~ - ) L. \\I’// e
S170 High priority 7
. o ~ 5115 " .
Prquclie arequired | ~Check e Mo Add_.ne‘mgﬁai 5120
digitai contentto a e . content request
e < queue is full? y
client device N o the quaue
corresponding to the \\\ /?./
first reguast Ty Yes A
i ¥ s S130
e Add the digital 5140 Disconnect a
Obtain ?nother 8180 content request to communication link fo
request from the an additional queus a client device
queue appended to the corresponding 1o the

digital content request




U.S. Patent Jul. 7, 2015 Sheet 1 of 4 US 9,077,768 B2
Digital content
// | :'equest // 5110

7 ,/‘ S1C()

’6?05{ if there are any <
idle service proqmms?

.~ Check
the digital content
request for its priority

Others

><

queue is full? /
\ /

Check if the
e

Provide a required

digital content to a
client device

first request

corresponding to the

v

{Obiain anothet
request from the
quete

- /’/ e y

- NG

-~ 3170 High priority \(/ -
el 5115 o dini

_~"Check i the” S o Add the digital | 54
content request
qusues is full?
\\\ - to the queue
L
\/Yes .
o 8130
-~ 5140 Disconnect a

Add the digital
content request 1o
an additional qgueue
appended to the

8180

queue

FIG. 1

communication link fo
a client device

corresponding to the

digital content request




U.S. Patent

Jul. 7, 2015 Sheet 2 of 4 US 9,077,768 B2
/200
230 210 240
. 7 -
Memory Processing Digplay
unit unit unit
Network
unit e 220
7} i
! |
! e
s |
|
|
}
}
}
|
E
[ 100
| | /
-
Network 120
Digital 140 unit
content
database
130 110
?3§ o -
- Processing
unit
132 . &
@ [
o 131
\ 5 |
e




U.S. Patent Jul. 7, 2015 Sheet 3 of 4 US 9,077,768 B2

301
\ Client
davice
302
\| Client 100
Server
I
3N T
\\ Client | w7 .
davice /,f P
~ 7
/‘// "’j
® //f ff/
316 e /
i e i //
e '
\ Client | -~ e
device | y
/f/
ff
/.f
317 e
//
\\ Client .7
device




U.S. Patent Jul. 7, 2015 Sheet 4 of 4 US 9,077,768 B2

421 400
422 k >
\ R 410

R
R2
R3
R4
RS
RE

et 411
R7

Digitat 5210
content request
satisfies a condition
“~._defined according to

. aform? ‘

No

Yas s 5220

Upgrade the priority of
Other processing the digital content
request to high priority

FIG. 5



US 9,077,768 B2

1
METHOD AND SYSTEM FOR PROVIDING
DIGITAL CONTENTS IN A NETWORK
ENVIRONMENT

This application claims the benefit of Taiwan application
Serial No. 101133238, filed Sep. 12, 2012, the subject matter
of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates in general to a method and a system
for providing digital contents in a network environment.

2. Description of the Related Art

Digital classroom is a current trend in teaching. However,
when computational resource and cost are taken into consid-
eration, the configuration of the system satisfying the use of
class members still face some technical problems. For
example, some network environments in the classroom may
still be subjected to bandwidth restriction, and when the class
members download a large volume of data with client devices
at very short time intervals, the server may be congested and
the users may have unpleasant experience of use.

SUMMARY OF THE INVENTION

The invention is directed to a method for providing digital
contents in a network environment and a system therefor.

According to one embodiment of the invention, a method
for providing digital contents in a network environment is
disclosed. The embodiment includes the following steps. In a
server, the digital content request is checked for its priority in
response to a digital content request by a processing unit of
the server. Whether a queue is full is checked. If the queue is
not full, then the digital content request is added to the queue.
If the digital content request is not of a high priority and the
queue is full, then a communication link to a client device
corresponding to the digital content request is disconnected.
If the digital content request is of the high priority and the
queue is full, then the digital content request is added to an
additional queue appended to the queue. Withrespectto a first
request, a digital content required by the first request is pro-
vided to a client device corresponding to the first request
through a network unit of the server. With respect to another
request obtained from the queue, a digital content required by
the another request is provided to a corresponding client
device through the network unit of the server.

According to another embodiment of the invention, a com-
puting device readable information storage medium having
stored programming code, which when executed by an elec-
tronic device, causes the electronic device to perform the
steps of the method for providing digital contents in a network
environment according to the above embodiment.

According to another embodiment of the invention, a sys-
tem for providing digital contents in a network environment is
disclosed. The embodiment includes: a server including a
memory unit, a network unit, and a processing unit. In
response to a digital content request, the processing unit is
operable to check the digital content request for its priority
and to check whether a queue is full. If the queue is not full,
then the processing unit is operable to add the digital content
request to the queue. If the digital content request is not of a
high priority and the queue is full, then the processing unit is
operable to control the network unit to disconnect a commu-
nication link to a client device corresponding to the digital
content request. If the digital content request is of the high
priority and the queue is full, then the processing unit is
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operable to add the digital content request to an additional
queue appended to the queue. With respect to a first request,
the processing unit is operable to provide a digital content
required by the first request to a client device corresponding
to the first request through the network unit of the server. The
processing unit is operable to obtain another request from the
queue and to provide a digital content required by the another
request to a corresponding client device through the network
unit of the server.

The above and other aspects of the invention will become
better understood with regard to the following detailed
description of the preferred but non-limiting embodiment(s).
The following description is made with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a flowchart of some embodiments of a
method for providing digital contents in a network environ-
ment.

FIG. 2 shows a block diagram of an embodiment of a
system for providing digital contents in a network environ-
ment.

FIG. 3 shows a system of FIG. 2 for providing digital
contents to class members in a network environment for
teaching.

FIG. 4 shows a queue scheduling for the embodiment of
FIG. 3.

FIG. 5 shows another embodiment of the method for pro-
viding digital contents in a network environment in flowchart
form.

DETAILED DESCRIPTION OF THE INVENTION

A number of embodiments of a method and a system for
providing digital contents in a network environment are dis-
closed below. The network environment is realized by such as
mobile network, local network, wireless network, Internet or
any combination thereof. Examples of digital contents
include but are not limited to text, picture, hypertext, appli-
cation program (such as App) or multi-media files.

Referring to FIG. 1 a flowchart of some embodiments of a
method for providing digital contents in a network environ-
ment is shown. The method can be used in an embodiment of
a system for providing digital contents to class members in a
network environment for teaching, as shown in FIG. 2. As
indicated in FIG. 2, a server 100 provides a digital content to
a client device 200 such as a computing device like tablet
computer, smart phone, notebook computer or desktop com-
puter. In some practical examples as indicated in FIG. 3, in a
network environment for teaching, the system of FIG. 2 is
used for providing digital contents to a number of class mem-
bers, who use client devices 301-317 for presenting digital
content requests to the server 100 to download one or more
digital contents for the use of the class.

In the example of FIG. 3, if the class members need to
download the same digital content for a class or need to
download different digital contents for different classes, they
may present a number of digital content requests to the server
100 at the same time or within short time intervals. Due to the
bandwidth restriction in a certain network environment (such
as wireless local network), network congestion may occur.
Since the server 100 needs to concurrently process the links to
many client devices and share the bandwidth with many
users, the server 100 needs to spend more time in download-
ing for all requests. If the link between the server 100 and
some of the client devices is disconnected during the down-
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loading process due to timeout, the downloading process has
to start again, making the congestion even worse.

Referring to FIG. 1, a flowchart of some embodiments of a
method for providing digital contents in a network environ-
ment is shown. Referring to FIG. 2, the method can be used in
the server 100. The present embodiment of the method can be
applied in and illustrated by the server 100, but is not limited
to the server 100. The server 100, for example, includes a
processing unit 110, a network unit 120, and a memory unit.
The memory unit, for example, includes a memory 130 and a
digital content database 140. For example, the processing unit
110 uses at least one queue 131 and at least two service
programs 132 (e.g., implemented as threads or application
programs) in the memory 130 to manage the digital content
requests. For example, at least two service programs 132
receive requests from the queue 131 and then provide corre-
sponding digital content(s) from digital content database 140
to the client device through the network unit 120. The digital
content database 140 is capable of storing at least one digital
content. In addition, the digital content database 140 may be
implemented in the server 100 or in a storage space or server
external to the server 100. In addition, the digital content
request may have at least two priority levels such as an ordi-
nary priority (non-high priority) and a high priority.

The method of the present embodiment includes the fol-
lowing steps. As indicated in step S110, in the server 100, in
response to a digital content request, the digital content
request is checked for its priority, and whether a queue is full
is checked by the processing unit 110 (such as a single- or
multi-core processor) of the server 100. After the checking
step S110, the processing unit 110 of the server 100 confirms
whether the queue is full and/or whether the digital content
request is of a high priority. Based on the checking results, the
processing unit 110 determines how to process the digital
content request.

As indicated in step S120, if the queue is not full, then the
digital content request is added to the queue. That is, the
digital content request is added to the queue no matter what
priority the digital content request has.

As indicated in step S130, if the digital content request is
not of a high priority and the queue is full, then a communi-
cation link to a client device corresponding to the digital
content request is disconnected. Referring to FIG. 3, for
example, while the server 100 is providing one or more digital
contents to the client devices 301 and 302, the server 100
receives digital content requests from the client devices 311-
316 and thus adds these requests to the queue, leading to the
queue being full. If another client device 317 or other client
device presents a digital content request, then the server 100
makes the communication link between the client device 317
and the server 100 disconnected. Thus, the client device 317
does not occupy the resource of the communication link (such
as bandwidth) and further avoids wasting its own computa-
tional resource on waiting. Moreover, after the communica-
tion link is disconnected, the client device 317 can be set to
present the request again after a time interval.

Asindicated in step S140, if the digital content request is of
the high priority and the queue is full, then the digital content
request is added to an additional queue appended to the
queue. Referring to FIG. 4, an example of the above queue
131 is illustrated. In the memory 400, a queue 410 is imple-
mented in a linear manner with a length of 6, and two service
programs 421 and 422 are employed. Under the circumstance
as indicated in step S140, the queue 410 already has 6
requests R1-R6, and the request R7 is of a high priority. The
processing unit 110 of the server 100 then makes an addi-
tional queue 411 appended to the queue 410. The queue 411
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may have one or many nodes, and only those high priority
requests satisfying the conditions of step S140 can be added
to the queue 411. If the queue 410 becomes not full afterward,
the incoming requests are again added to the queue 410. Thus,
the server 100 may make the client device sending high pri-
ority request receive the requested digital content earlier.

In step S170, with respect to a first request (such as the
currently received request or the request obtained from the
queue 131), the processing unit 110 provides a digital content
required by the first request to a client device corresponding
to the first request through the network unit 120 of the server
100.

In step S180, another request (such as replacing the first
request) is obtained from the queue 131, and the providing
step S170 is repeated.

In the above embodiments, the disconnecting of the com-
munication link as indicated in step S130 and the adding of an
additional queue as indicated in step S140 facilitate the server
100 to effectively process digital content requests of multiple
client devices for downloading under the bandwidth restric-
tion in a network environment (such as wireless local network
or cabled network). As indicated in the example of FIG. 3, in
the network environment for teaching (a many-to-one net-
work environment, such as classroom, seminar, and staff
training), the method of the above embodiments achieves
reasonable use of network bandwidth and computational
resource, and therefore reduces the occurrence of congestion.

Step S110 can be implemented in different ways. In the
example illustrated in step S111 of FIG. 1, the digital content
request is checked for its priority, for example, whether the
digital content request is of a high priority is checked. If the
digital content request is not of the high priority (that is, other
circumstance), then as indicated in step S113, whether the
queue is full is checked. If it is determined that the queue is
not full, then the method proceeds to step S120; otherwise, the
method proceeds to step S130. In step S111, ifit is determined
that the digital content request is of the high priority, then the
method proceeds to step S115, whether the queue is full is
checked. If it is determined that the digital content request is
not of the high priority, then the method proceeds to step
S120; otherwise, the method proceeds to step S140. The step
S110 can also be implemented in a manner that the step of
checking whether the queue is full comes before the step of
checking whether the digital content request is of the high
priority. Hence, step S110 can be implemented in different
ways, and is not subjected to the sequence of sub-steps in the
above example. Therefore, any methods capable of imple-
menting step S110 so as to proceed to steps S120-S130 can be
used in the present embodiment.

Referring to FIG. 1, the method for providing digital con-
tents in a network can be implemented in another embodi-
ment including the following steps. As indicated in step S160,
in the server 100, whether there are any idle service programs
among a plurality of service programs (such as service pro-
grams 132) of the server 100 is checked by the processing unit
110 of the server 100 in response to the digital content
request. If there are idle service programs among the service
programs, then an idle service program among the service
programs is arranged to execute the providing step S170 in
response to the digital content request. That is, the first
request in the above step S170 is the digital content request. It
is implied in the embodiment that when there are idle service
programs available, the server 100 enables the idle service
programs to process the currently received requests without
having to check whether the queue is full and subsequently
adding the request to the queue as indicated in step S110.
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Therefore, if there are not any idle service programs available,
the method proceeds to step S110.

Therefore, in another embodiment, step S170 of the
method for providing digital contents in a network environ-
ment may be implemented in a manner that the digital content
request is obtained from the queue for processing.

In some other embodiments, the method for providing
digital contents in a network environment may further set
priority for the digital content request in the client device or
the server. As indicated in step S210 of FIG. 5, whether the
digital content request satisfies a condition defined according
to a form is determined. If the digital content request satisfies
the defined condition, then the method proceeds to step S220,
the priority of the digital content request is upgraded to high
priority; otherwise, other way of processing is allowed. For
example, the form includes event identification data and a
time corresponding to the event identification data. When
used in the teaching environment as indicated FIG. 3, the
form can be implemented as a time table, such as Table 1, in
which the class number (or class name) can be regarded as the
event identification data corresponding to the starting time of
the class.

TABLE 1

Class Time

Chinese (C008)
English (C003)
Mathematics (C005)

2012 Aug. 24, 10:00
2012 Aug. 24, 11:00
2012 Aug. 24, 13:00

According to different embodiments of FIG. 1, the steps of
FIG. 5 can be executed prior to the step of checking the digital
content request for its priority (such as step S111). Thus, the
server 100 may determine whether to upgrade the priority of
the received digital content request according to the condition
of'the form. For example, whether the class will start soon can
be set as a condition. Examples of such condition include
whether an event represented by event identification data
corresponding to the digital content required by a digital
content request (such as course, seminar, conference, or staff
training) will occur within a time threshold (such as 1 hour).
In the example of FIG. 3, suppose the request sent from the
client device 317 is of an ordinary priority and requests for a
digital content (such as requesting for a video file and text file
regarding a story of the Chinese class). If the server 100
implementing the present embodiment executes step S210
and confirms that the Chinese class will start within 1 hour,
then the server 100 automatically upgrades the request to a
high priority request, and adds the request to the queue. Thus,
the user of the client device 317 can obtain the requested
digital content earlier.

In addition, the steps of FIG. 5 may be implemented in the
client device. Referring to FIG. 2, the client device 200
includes a processing unit 210, a network unit 220, a memory
unit 230, and a display unit 240. In addition to controlling the
operation of the client device 200, the processing unit 210 of
the client device 200 may further control the network unit 220
to send a digital content request for downloading a digital
content to the memory unit 230. The processing unit 210
determines whether the digital content request satisfies a con-
dition defined according to a form. If the digital content
request satisfies the defined condition, then the priority of the
digital content request is upgraded to high priority. In an
embodiment, the client device 200 may obtain the form from
the server 100 or other sources, and set the priority of the
digital content request in the client device 200. In a practical
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example, an application program may be implemented in the
client device for downloading the form (such as the time
table), and the application program further determines
whether to present a request for downloading the digital con-
tent and determines the priority for the request.

In addition, a computer or computing device readable
information storage medium is disclosed in other embodi-
ments, which stores program code or one or many program
modules. The program code, when executed, may implement
the steps of the embodiments of the above method for pro-
viding digital contents in a network environment, such as the
steps implemented in the server and/or the client device. The
embodiments of readable information storage media are such
as but not limited to: optical information storage medium,
magnetic data storage medium, or memory such as memory
cards, firmware, ROM, RAM, or programmable microcon-
troller built-in memory.

While the invention has been described by way of example
and in terms of the preferred embodiment(s), it is to be under-
stood that the invention is not limited thereto. On the contrary,
it is intended to cover various modifications and similar
arrangements and procedures, and the scope of the appended
claims therefore should be accorded the broadest interpreta-
tion so as to encompass all such modifications and similar
arrangements and procedures

What is claimed is:

1. A method for providing digital contents in a network
environment, the method comprising:

in a server, in response to a digital content request, by a

processing unit of the server:

checking the digital content request for its priority;

checking whether a queue is full;

adding the digital content request to the queue only when

the queue is not full;

disconnecting a communication link to a client device cor-

responding to the digital content request if the digital
content request is not of a high priority and the queue is
full;

adding the digital content request to an additional queue,

after appending the additional queue to the queue, only
when the digital content request is of the high priority
and the queue is full;

with respect to a first request, providing a digital content

required by the first request to a client device corre-
sponding to the first request through a network unit of
the server;

with respect to another request obtained from the queue,

providing a digital content required by the another
request to a corresponding client device through the
network unit of the server.

2. The method for providing digital contents in a network
environment according to claim 1, further comprising:

in the server, in response to the digital content request, by

the processing unit of the server:
checking whether there are any idle service programs
among a plurality of service programs of the server;

arranging an idle service program of the service programs
to execute the providing step with respect to the digital
content request if there are idle service programs among
the service programs, wherein the first request is the
digital content request.

3. The method for providing digital contents in a network
environment according to claim 2, wherein if there are not any
idle service programs among the service programs, then the
step of checking the digital content request for its priority is
executed.
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4. The method for providing digital contents in a network
environment according to claim 1, further comprising:

in the server, in response to the digital content request, by
the processing unit:

determining whether the digital content request satisfies a
condition defined according to a form and if so, then the
priority of the digital content request is upgraded to high
priority.

5. The method for providing digital contents in a network
environment according to claim 4, wherein the form includes
event identification data and a time corresponding to the event
identification data.

6. The method for providing digital contents in a network
environment according to claim 5, wherein in the determina-
tion step, the condition includes whether an event represented
by the event identification data corresponding to the digital
content required by the digital content request occurs within
a time threshold.

7. The method for providing digital contents in a network
environment according to claim 1, further comprising:

in a client device:

determining whether a digital content request satisfies a
condition defined according to a form: if so, the priority
of the digital content request is upgraded to high prior-
ity; and

sending the digital content request to the server.

8. The method for providing digital contents in a network
environment according to claim 7, wherein the form includes
event identification data and a time corresponding to the event
identification data.

9. The method for providing digital contents in a network
environment according to claim 8, wherein in the client
device, the condition includes whether an event represented
by the event identification data corresponding to the digital
content required by the digital content request occurs within
a time threshold.

10. A non-transitory computer readable information stor-
age medium having stored program code, which when
executed by a computer, causes the computer to perform the
steps of the method for providing digital contents in a network
environment according to claim 1.

11. A system for providing digital contents in a network
environment, comprising:

a server, comprising:

a memory unit;

a network unit;

a processing unit, in response to a digital content request,
operable to check the digital content request for its pri-
ority and to check whether a queue is full, wherein only
when the queue is not full, then the processing unit is
operable to add the digital content request to the queue;
if the digital content request is not of a high priority and
the queue is full, then the processing unit is operable to
control the network unit to disconnect a communication
link to a client device corresponding to the digital con-
tent request; only when the digital content request is of
the high priority and the queue is full, then the process-
ing unit is operable to add the digital content request to
an additional queue, after the additional queue is
appended to the queue;
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wherein with respect to a first request, the processing unit
is operable to provide a digital content required by the
first request to a client device corresponding to the first
request through the network unit of the server, and the
processing unit is operable to obtain another request
from the queue and to provide a digital content required
by the another request to a corresponding client device
through the network unit of the server.

12. The system for providing digital contents in a network
environment according to claim 11, wherein in response to
the digital content request, the processing unit of the server is
operable to:

check whether there are any idle service programs among
a plurality of service programs of the server;

arrange, if there are idle service programs among the ser-
vice programs, an idle service program of the service
programs to provide, with respect to the digital content
request, the digital content, wherein the first request is
the digital content request.

13. The system for providing digital contents in a network
environment according to claim 11, wherein in response to
the digital content request, the processing unit of the server is
operable to:

determine whether the digital content request satisfies a
condition defined according to a form; and

if'so, then upgrade the priority of the digital content request
to high priority.

14. The system for providing digital contents in a network
environment according to claim 13, wherein the form
includes event identification data and a time corresponding to
the event identification data.

15. The system for providing digital contents in a network
environment according to claim 14, wherein the condition
includes whether an event represented by the event identifi-
cation data corresponding to the digital content required by
the digital content request occurs within a time threshold.

16. The system for providing digital contents in a network
environment according to claim 11, further comprising:

a client device, comprising:

a memory unit;

a display unit;

a network unit;

a processing unit operable to control the network unit to
send a digital content request to download a digital con-
tent to the memory unit, wherein the processing unit is
operable to determine whether the digital content
request satisfies a condition defined according to a form;
and if so, to upgrade the priority of the digital content
request to high priority.

17. The system for providing digital contents in a network
environment according to claim 16, wherein the form
includes event identification data and a time corresponding to
the event identification data.

18. The system for providing digital contents in a network
environment according to claim 17, wherein in the client
device, the condition includes whether an event represented
by the event identification data corresponding to the digital
content required by the digital content request occurs within
a time threshold.



